To show a relationship between degree of carotid arterial stenosis and cerebral blood flow reactivity (RES%) to induced hypercapnia, fluorine-18-fluoromethane and positron emission tomography (PET) was used to study 18 We have studied 18 patients who have strictly unilateral extracranial carotid arterial disease using positron emission tomography (PET), fluoromethane ('8FCH3) and CBF reactivity to induced hypercapnia. In this preliminary study we aimed to non-invasively study the physiological effect of varying degrees of arterial stenosis on the cerebral circulation.
Abstract
To show a relationship between degree of carotid arterial stenosis and cerebral blood flow reactivity (RES%) to induced hypercapnia, fluorine-18-fluoromethane and positron emission tomography (PET) was used to study 18 patients with carotid distribution transient ischaemic attacks (TIA), all free of stroke, who had angiographic-proven unilateral arterial disease. Non-involved carotid arteries were either normal or had non-stenotic plaque. Either normal arteries or nonstenotic ulcerations in the symptomatic carotid arteries were present in five of 18 (28%), ipsilateral carotid stenosis from 50-99% was present in eight of 18 CO2 activity. The predilection for the symptomatic ABZ territory in our patients, especially those with 50-99% stenosis, to have lowered CO2 reactivity parallels previous literature reports.'2 20 25 In a study of patients with predominantly unilateral severe (>80%) carotid stenosis, Leblanc et al, using oxygen-15 and PET, found the ABZ to be selectively vulnerable.'2 They demonstrated that cerebral haemodynamic function was abnormal in the ABZ ipsilateral to severe carotid stenosis, even when it was nor-mal in the MCA territory. Samson et al also observed diminished cerebral haemodynamics in MCA, ABZ, and PBZ territories in patients with either ICA or MCA occlusion. 25 While ABZ values were clearly the more asymmetric, symptomatic MCA values were the only territorial values that were significantly related to graded-arterial disease. Expansion of our data set should help clarify this relationship. Our finding of a symmetrical reduction of RES% in both MCA territories, however, is difficult to understand because we also found a pronounced ABZ asymmetry.
We conclude that we can accurately and noninvasively evaluate the physiological effects of carotid artery disease on the ability of the cerebral circulation to respond to induced hypercapnia. Studies of CO2 reactivity illustrate both the efficiency of collateral circulatory patterns and, in a preliminary fashion, that moderate to severe, unilateral, symptomatic carotid arterial lesions impair cerebral vasocapacitance. Our findings need confirmation, however, relative to both newer generation, higher resolution PET systems currently available and longitudinal clinical follow up.22
